
trace of albumin with casts. The arteries are

hardened, tense, tortuous, and the pulse usually of
high tension.
As to treatment, several of the cases had been

in the hospital previous to their fatal illness, and
had then improved greatly in all respects after the
exhibition of digitalis, cathartics, diuretics, and
especially rest in bed.

"In arteriosclerosis we find, as a rule, a much
greater enlargement of the heart than in valvular
disease. In 27 cases of arteriosclerosis, out of the
whole series of 32, we find that on the average the
weight is greater than in diseases dependent upon
pathological defect of the valves. Twelve hearts
weighed more than 500 grammes, and in 12 in-
stances the heart weighed over 550 grammes,
reaching the enormous weight of 800 grammes or
more in 2 instances. In only 3 instances did
the weight of the heart exceed 550 grammes
in enlargement due to valvular disease, uncompli-
cated by pericarditis.

THE CONDITION OF THE MYOCARDIUM AS
AFFECTING CARDIAC MURMURS.*

BY H.D. ARNOLD, M.D., BOSTON.

Physician to Out-Patients, Boston City Hospital; Professor of
Clinical Medicine, Tufts College Medical School.

The importance of the condition of the myo-
cardium in valvular disease of the heart is, I be-
lieve, generally recognized by the medical profes-
sion. We all know that the gravity of a case

depends not alone on the valve lesion itself, but
on the extent to which compensation has been
established or is capable of being established by
the myocardium. Yet the average practitioner is
too aj>t to rest satisfied if, by discovering a mur-

mur, he is able to point out the site of the lesion
and can give an anatomical name to the disease.
Fortunately for both patient and physician, the
heart generally has wonderful recuperative pow-
ers, if given half a chance. Rest, with or without
medication,

—

and sometimes in spite of bad medi-
tation,— furnishes the opportunity; and we take
credit to ourselves for an improvement which was
due to Nature, and neither to our thorough under-
standing of the condition, nor to an intelligent
application of remedies.
If by accurate percussion you determine the

area of the heart, if by inspection and palpation
you leani its strength and its regularity of action,
if you carefully observe the characteristics of the
pulse, if you examine the lungs, liver, kidneys,
and extremities for evidence of passive conges-
tion, and if you think logically and intelligently
about these physical signs and the symptoms
learned from the patient, you will understand your
case better and treat it more intelligently than if
you depend solely or chiefly on auscultation of the
heart. And when you auscult the heart it is of
even more importance to rightly interpret the
cardiac sounds than to detect the murmurs. In

fact, an understanding of the condition of the
myocardium is the key to the situation.
Nevertheless, the right interpretation of cardiac

murmurs is a matter of great importance, and I
invite your attention to a consideration of this
subject as throwing additional light on the state
of the myocardium.
It has been demonstrated experimentally1 that

when fluid confined in chambers or tubes passes
through an opening into a wider space beyond,the particles of the fluid are thrown into vibration
beyond the opening ; and if the force of the cur-
rent is sufficiently strong these vibrations attain
an intensity which enables them to be transmitted
to the ear, where they become audible as sound.
To this sound we give the name murmur. These
are the physical conditions which underlie the
existence of a cardiac murmur in most if not in
all cases. The vibrations originate in the fluid
itself, in the wider space beyond the narrower

opening, and are not caused by friction between
the fluid and the confining walls.2 Whether a
stiffened valve may be thrown into vibration bythe current of blood passing over it, and may thus
contribute to the sound perceived by the ear, has
not yet been experimentally proven, as far as I
know, but the peculiar character of some murmurs
and their peculiar path of conduction lead me to
suspect that such may be the case.
It has been proved that a murmur may be pro-

duced in a straight tube, without any narrowingof the lumen, provided the fluid is forced with
sufficient velocity. This velocity, however, is
greater than that known to be attained by the
circulating blood, and this explanation may prac-
tically be disregarded in interpreting cardiac
murmurs. A lessened density of the fluid enables
a murmur to be produced with less velocity. It
is possible that this fact may have something to
do with the production of anemic murmurs, but it
has not yet been proved that the density of the
blood or its velocity in cases of anemia come
within the limits required by the experiments.It is reasonably safe to assume, then, that when
we hear a cardiac murmur the blood is passing
through some opening into a chamber beyond
which has a larger diameter than that opening.
A narrowing of any of the valvular orifices presents
this condition for the blood in its onward progress.
A leakage through any of the valves furnishes the
condition in a reversed direction. In the aortic
area a widening of the aorta beyond the orifice
furnishes the necessary condition, even if the aortic
valve is normal. I believe it is the dilatation of
the aorta, accompanying arteriosclerotic changes,
rather than the roughening of the lining of the valve
and blood vessel, which accounts for the frequencyof the aortic systolic murmur beyond middle life,
a murmur which is so seldom explained at the au-

topsy by a true stenosis of the aortic valve.
Régurgitant murmurs may be caused at any of

the valve orifices without disease of the valve
itself, provided the orifice is sufficiently dilated to
prevent the proper apposition of the valve cur-
tains. We shall see later that this is a common

*Read before the Boston Society for Medical Improvement,
February 4, 1901.
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occurrence at the mitral valve. At the aortic valve,
however, the tissues surrounding the orifice are so

strong that they do not yield readily, and as a rule
an aortic régurgitant murmur indicates disease of
the valve curtains. Likewise a presystolic mur-
mur at or near the apex indicates disease of the
mitral valve, except in the rare instances where it
is caused by free aortic régurgitation. What has
been said of the aortic and mitral valves applies
respectively to the pulmonary and tricuspid
valves in the rarer cases in which they are
concerned.

Such are the conditions under which cardiac
murmurs arise. Their existence always indicates
an abnormal though not necessarily a diseased
condition. The point of maximum intensity of
the murmur and its area of distribution enable us
to locate the site of the trouble with some accu-

racy. In our present enquiry, however, we wish
to know what further light murmurs may throw
on the cardiac condition.
The loudness of a murmur is not a satisfactory

guide to the seriousness of the lesion. Neither is
the quality of the murmur. Yet variations in the
intensity of a given murmur from time to time
may give us information of the greatest value in
estimating the condition of the heart. Under
these conditions changes in the intensity of a
murmur are to a certain extent a measure of
changes in the strength of the cardiac muscle. If,
with rest and treatment, a weak, dilated heart de-
velops a murmur which was not audible before, or
if a faint murmur becomes louder, it is a favorable
sign, for it means stronger heart action and im-
plies the beginning of compensatory hypertrophy.
The diminution or disappearance of a murmur

may also mean improvement, through the removal
of the condition causing the murmur, but it may
mean a weakening of the cardiac power. The de-
cision lies in the other evidence obtainable, not in
the change in the murmur itself. Even organic
murmurs sometimes disappear, especially with
improvement of the general cardiac condition, and
yet the diseased condition of the valve remains.
If you have had good reason to decide that a
murmur indicated an organic valve lesion, do
not give too favorable a prognosis simply because
the murmur disappears, and do not conclude that
your diagnosis was necessarily wrong. You must,however, be sure that your reasons for calling the
murmur organic were well grounded. It does not
mean that the valve is diseased, simply because the
characteristics of the murmur are marked, nor is
it necessarily organic because it lasts weeks or
even months.
Mitral murmurs are much more liable to varia-

tion and disappearance than are aortic murmurs.
Of all cardiac murmurs, the presystolic murmur
of mitral stenosis is the most variable. Yet, once
definitely heard, it indicates more surely than any
other murmur an incurable valvular lesion. Mi-
tral stenosis, moreover, exists more frequentlywithout any murmur whatever than does any other
valvular lesion. These peculiarities depend upon
the fact that the force which produces the murmur

is derived from the auricle, whose action is weaker
than that of the ventricle, and perhaps more vari-
able.
Mitral régurgitant murmurs are the commonest

of cardiac murmurs, but their real significance is
not always as easily determined as in the case of
some other murmurs. Of the latter the aortic
diastolic and mitral presystolic clearly indicate
valvular disease. The aortic systolic usuallyindicates aortic stenosis or arteriosclerosis of
the aorta. All these conditions are incura-
ble, although a stage of tolerance and comfort
may be established. I am leaving out the so-
called anemic or hemic murmur heard at the aortic
area, because it is almost invariably accompanied
by murmurs at other cardiac orifices, or by vascu-
lar murmurs, or by marked anemia in such a way
as to make the condition clear. The prognosis in
this case turns on the cause of the anemia rather
than on the cardiac condition, and the murmur

generally represents a curable condition. Con-
trasted with these rather definite indications of
other murmurs, we find that a mitral régurgitant
murmur may be due to an incurable valvular
lesion or to conditions which are perfectly cura-
ble. The characteristics of the murmur may be
the same in both instances. I have found excep-
tions to every rule laid down for the distinction
of organic and functional murmurs at this orifice,
provided the rule was based on the character of
the murmur alone. We must take other factors
into account, and a decision should be formed
only after carefully weighing all the evidence ob-
tainable. Is the mitral régurgitant murmur cura-
ble, or is it incurable ? That is the question
raised by the commonest cardiac murmur. The
answer is not always easy.

One source of confusion lies in our failure to
fully appreciate the difference between the ana-
tomical relations of the aortic and the mitral
valves. We are apt to think of them as differing
only in the size of the opening and in the number
of cusps to the valve. The aortic valve may be
described as mechanical and automatic. The
cusps are so shaped that they are brought intoclose apposition with each other by the mere

pressure of the arterial blood. They accurately
close the opening, and as the thick, fibrous wall of
the base of the aorta does not yield readily to
pressure, leakage between the cusps from dilatation
of the orifice is of relatively uncommon occur-
rence. Furthermore, the method of attachment
of the cusps to the aortic wall, with the corners

higher up than the bellying margin, effectually
prevents the edge of the cusp from being forced
down beyond the orifice. Régurgitation from this
cause occurs only with such extreme blood pres-
sure as will tear the valve from its fastenings.
This occurs rarely in the strain of sudden extreme
muscular exertion.
The mitral valve differs from the aortic in two

important respects: (1) There is a less marked
development of fibrous tissue at its ring, and the
maintenance of its calibre depends to a considera-
ble extent on the cardiac muscle which surrounds
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it. It is therefore much more yielding, and is
easily dilatable. (2) The mitral curtains, flexible
and lying flat in one plane, would not in them-
selves offer any resistance to the régurgitation of
blood through the mitral orifice, whereas the aortic
curtains are So attached as to prevent régurgita-
tion. The prevention of this mitral régurgitation
depends on the chordae tendinae and the papillary
muscles, which act as a set of guys to keep the
valve curtains from being forced beyond the ori-
fice. The steadiness of the support of these guys
depends on the papillary muscles ; for the ventric-
ular wall, to which attachment is made, is con-

stantly moving, and would furnish an unsteady
support were it not that the action of the papillary
muscles just counterbalances that of the ventricu-
lar wall. This nice adjustment between the con-
tractile forces of the ventricular wall and the
papillary muscles is essential for the perfect
closure of the mitral valve, and its practical im-
portance in accounting for murmurs is shown by
the fact that it has been demonstrated 3 experi-
mentally that the papillary muscles show dimin-
ished power of contraction, as a result of fatigue,
quicker than any other part of the cardiac muscle.
More than this, it has been demonstrated 4 ex-

perimentally that the size of the normal mitral
valve is considerably smaller in systole than in
diastole. In other words, the mitral orifice is
compressed and narrowed by the contraction of
the muscular wall about it during systole, and this
narrowing of the mitral orifice is as essential for
the perfect closure of the valve as is any other
part of the mechanism. The mechanism for the
closure of the mitral valve is not, then, automatic
in the sense that we used the term for the aortic
valve, where the essential factors all lay in the
valve curtains themselves. We may say that the
closure of the aortic valve is a matter of fibrous
mechanism, while the closure of the mitral valve
depends largely on muscular mechanism. The
one is rigid, the other is yielding in character.
It becomes clear, then, that a weakened action

of the cardiac muscle which failed to narrow the
mitral orifice sufficiently, or a weakened action of
papillary muscles failing to hold the valve curtains
firmly, might either one be a sufficient cause for
mitral régurgitation. It is probable that both
conditions are acting together in most cases.
We can thus demonstrate that a weakened or
debilitated condition of the cardiac muscle is a
sufficient cause for mitral régurgitation, even
when no demonstrable dilatation of the ventric-
ular cavity exists, although dilatation will ensue
if the weakness is very marked or is prolonged
over a long period.

Such régurgitation at the mitral orifice, due
merely to a weakened or debilitated condition of
the cardiac muscle, is generally curable, because
its cause is generally curable. This is true whether
dilatation of the ventricle exists or not. If dila-
tation has existed a sufficiently long time, a cure
can be effected only through the development of
hypertrophy. The existence of such hypertrophy
need not deter us from pronouncing the cardiac

trouble cured. For we have assumed that the
cause of the trouble is removed ; the heart has
returned to a condition in which it performs its
functions normally ; and there is no apparent
reason why it should not continue to do so as longand as well as any normal heart. If we must still
call it diseased because somewhat hypertrophied,then we must assume that all athletes have dis-
eased hearts, for in them we shall find the heart
always more or less hypertrophied. Although,from its frequent association with disease of the
heart, we commonly think of hypertrophy of the
heart as a pathological lesion, it is rather a mani-
festation of the normal physiological power of theheart (like any muscle) to develop in proportion
to the amount of exercise it performs, provided it
is well nourished. It is to be regarded as a path-
ological condition rather from the conditions
with which it is associated than from its mere
existence as such. Mitral régurgitation, then, in
debilitated or in dilated hearts may be entirelycurable if the cause is curable, though the ques-
tion evidently depends also on the myocardiumand its capabilities.
We have been speaking of cases in which the

valve curtains themselves were free from disease.
Where these are diseased the condition of the
myocardium is of equal or even greater impor-
tance, for on it the problem of compensation de-
pends. The amount of damage done to the valve
is, of course, a very important factor in the prob-lem. Sometimes the damage is so great that
compensation is out of the question. At the
other extreme lie the cases in which the post
mortem examination shows that an old endocar-
ditis has left some traces of its existence on the
valve curtains, but of such slight degree that thereis no evidence that they were incompetent, and
clinically no evidence of heart trouble existed.
The occurrence of these lighter cases brings up
the question whether a mitral régurgitant murmur
may accompany endocarditis and yet represent a
curable condition.
Before answering this question, we must con-

sider the significance of the systolic apex murmur
so often heard in acute rheumatism. Does it
always mean endocarditis ? Does it always mean
mitral régurgitation ?
When I was a medical student, I was taughtthat oftentimes the only evidence of an endo-

carditis in an attack of acute rheumatism is to
be found in a systolic murmur at the apex of the
heart. This is undoubtedly correct. I was also
taught that such a murmur arising in the course
of acute rheumatism means endocarditis. This
view I have come to consider incorrect. The mur-
mur often does mean endocarditis, but not neces-
sarily.
I find a foot [note in my textbook of that time

wherein my instructor stated that when this mur-
mur does not exhibit the characteristics of mitral
régurgitation, it is to be considered an example of
Flint's "Mitral Systolic Non-regurgitant Mur-
mur." This is described by Flint5 as a systolic
murmur, heard within a limited area at the apex,
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arising within the ventricle and not at the mitral
orifice, and due to the roughness of the endocar-
dial membrane and not to mitral incompetence.
Flint says this " is the murmur present in endo-
carditis." He adds significantly : " This murmur
cannot always be discriminated from a feeble
mitral régurgitant murmur."
Careful analysis of this view shows that it is

based entirely on the area of distribution of the
murmur. Because it has not the classical distri-
bution of a mitral régurgitant murmur, namely, to
the left axilla and perhaps to the angle of the left
scapula, it is argued that it cannot be due to
mitral régurgitation, and another theory must be
advanced to account for it. The first premise of
this argument is wrong. Even a cursory examin-
ation of the area of distribution of mitral régurgi-
tant murmurs shows that it may vary widely from
the classical description. It need not necessarily
be transmitted as far as the axilla. Furthermore,
the explanation offered, that it is due to the blood
passing over the roughened endocardium, is much
less probable than that a mitral régurgitant mur-
mur should have a limited area of distribution.
This attempt to account for the murmur is a leapfrom the frying pan of difficult, but possible, ex-

planation, into the fire of well-nigh impossible
theory. For the weight of experimental evidence
is against mere roughening of the wall as an ade-
quate explanation of a murmur by friction between
the fluid and the wall; and the velocity of the
blood within the ventricle itself, before it is
forced through the narrower opening of the aorta,
is too slight to account for the murmur in any
other way. I believe we should distinguish be-
tween the facts in cardiodynamics, which have
been proved by pathological demonstration and
by physical or physiological experiment, and the
theories which, though originating in the imagina-tion of some of our greatest medical minds, form
an insecure and unreliable foundation on which to
base our knowledge of cardiac disease.
The confusion of theory and fact in our mental

processes is a serious fault of much of our medical
thought ; it explains much of our loose and illogi-
cal methods of reasoning, and is responsible in
part, I believe, for the cloudiness which involves
some of the questions of cardiac physics. Because
some cases of rheumatism have endocarditis, andbecause some systolic murmurs at the apex indi-
cate endocarditis, we are too apt to draw the illog-ical conclusion that in rheumatism all systolic
murmurs at the apex mean endocarditis. We
forget that the autopsy sometimes fails to confirm
this view, and we forget that a systolic murmur
with the same characteristics is often found in
other diseases, which are not prone to develop en-
docarditis. These other diseases have, in common
with rheumatism, a toxic state of the blood, fever,and general prostration

—

conditions under which
weakness of the cardiac muscle is apt to develop,and in which, therefore, mitral régurgitation may
occur without endocarditis or any affection of the
valve itself. Many of the systolic apex murmurs
heard in rheumatism are, I believe, due to the

muscular weakness and relaxation ^from these
causes and not to endocarditis. The indication
for treatment is the same in both cases ; the need
of watchfulness to detect this condition of the
myocardium is as great in cardiac weakness as in
a mild endocarditis, but the prognosis is different.
The lesson to be learned from this view is not that
we may neglect watching for murmurs in rheuma-
tism because they may be less serious than we sup-
posed, but that a state of the myocardium as bad
as often exists in rheumatism exists in other infec«
tious febrile diseases, and that we should watch
the heart as closely in these diseases as we have
been taught to do in rheumatism.
With reference to the diagnosis of endocarditis

from the murmurs in rheumatism, I wish to quotewhat Gibson says :6 " On auscultation there are

great possibilities of error. In all febrile condi-
tions, such as so often lead to endocarditis, the
heart is apt to undergo dilatation, and not only is
there a change in the cardiac sounds, but systolic
murmurs are extremely common at the auriculo«
ventricular orifices, along with accentuation of
the pulmonary second sound. Such murmurs mayobviously be caused by changes in the cardiac
walls, or in the papillary muscles, and therefore
have no necessary connection with endocarditis ;
as has already been remarked, reliance upon these
murmurs as an indication of endocarditis has ren-
dered most clinical statistics connected with the
subject open to the gravest suspicion. It cannot
be urged too strongly that the only absolute diag-nostic means consists in the appearance of mur-
murs of obstruction at one or the other of the
orifices." ..." The determination of the proba-ble condition in any given case can only be at-
tained by carefully weighing the whole evidence
available, and the possibility that murmurs of in-
competence at the venous valves may be due to
acute myocarditis must not be overlooked."
We can now answer the questions which we

propounded about the systolic apex murmurs in
rheumatism. They are not necessarily due to endo-carditis. They do mean mitral régurgitation, but
not necessarily a diseased valve. As to the ques-tion whether a mitral régurgitant murmur mayreprésent a curable condition if accompanying en-
docarditis, it is conceivable that it may, for we
have seen that the amount of endocarditis may be
too slight to make the valve incompetent, and yet
an accompanying muscular weakness might allowthe blood to regurgitate. This condition, how-
ever, we cannot distinguish clinically from a casein which the murmur is due to incurable endo-
carditis, nor from one where we have only muscu-
lar relaxation without any endocarditis. Time
alone will solve the whole problem of these mitral
régurgitant murmurs, and an absolute decision as
to their curability should be reserved. More or
less probability we may attain by a consideration
of all the circumstances, and of these the most im-
portant is the condition of the myocardium.We have been considering mitral régurgitationwith reference to its ultimate curability or incura-bility. This is not the whole problem, for in the
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incurable cases we may attain a condition of rela-
tive health of the heart which will last for a longer
or shorter time

—

perhaps for years. Whether in
an acute attack or an exacerbation we can attain
this condition of compensation depends entirely on
the capacity of the myocardium.
We have still one class of cardiac murmurs to

consider—the so-called functional murmurs. The
best definition of a functional murmur is that it is
not organic. A murmur due to a physical change4n the heart, like valvular disease, is called organic.We can account for it satisfactorily by demonstra-
ble physical change. When we cannot so account
for the murmur we call it functional

—

and then
begin to invent theories to explain its occurrence.
As we did not find the heart diseased, we theorize
that the trouble lies in the blood, but we deceive
ourselves if we think we have added anything but
an unproved theory to our knowledge by calling it
a hemic murmur. When anemia is present we
call it an anemic murmur

—

but that explains
.nothing. It may yet be proved that such occur-
rences are caused by some condition of the blood,
but in the meantime let us confess that by a func-
tional, hemic or anemic murmur we really mean a
murmur which we cannot satisfactorily explain.In anemia we have a most confused state of
affairs as to the murmurs. Anemia is supposed to
furnish the most typical examples of purely func-
tional murmurs, and yet many of the murmurs are
as clearly organic as in valvular disease. It is
well known that in severe anemia the heart may
become dilated, and in fatal anemia we may find
extreme fatty degeneration as well as dilatation.
Murmurs due to these conditions are clearly or-

ganic. In less marked conditions the murmurs
are generally admitted to have all the character-
istics of mitral régurgitation. If there is dilata-
tion, the explanation is easy, and the murmur is a
mitral régurgitant murmur and is organic. If
there is no demonstrable dilatation it is still mitral
régurgitation, I believe, due to the fact that in
anemia the heart muscle is poorly nourished and
weak and the muscular part of the closure of the
orifice is imperfectly performed.
The next grade is where the murmur is systolic

but has not the classical distribution of mitral re-
gurgitation. Then comes the grand dispute about
anemic murmurs. Because generally 7 heard best
at the left base of the heart, they are ascribed to
the pulmonary artery. Then the fact that there
is no change at the pulmonary orifice is adduced
to prove that the trouble lies in the state of the
blood itself. The point of maximum intensity is
quarrelled over to the fraction of an inch, and
then every one admits that it is frequently heard
loudest somewhere else.
The trouble lies, it seems to me, in the attempt

to gauge these anemic murmurs by imperfect
standards. We do not as yet fully understand
the path of conduction of murmurs, nor the area
of distribution, yet these are the means by which
we try to determine where a murmur originates.
Until our knowledge on these points is clearer,
we should not attempt to dogmatize.

I have spent some little time studying cases of
this8 sort, and two things have been impressed
upon me. One is that murmurs which I had
every reason to suppose were from mitral régurgi-
tation often had the point of maximum intensity
higher up than the apex, along the left border of
the heart, and might have an irregular distribution
on the chest wall. The other was that I found in
anemia murmurs showing every gradation in area
of distribution from a clearly recognized mitral
régurgitation to what is usually called a typical
anemic murmur in the second left interspace.
Where shall we draw the line ? When do we
cease to have mitral régurgitation as an explana-
tion? I am not at all sure that we do. I am in-
clined to the belief that all the anemic murmurs
on the left side of the heart are really due to
mitral régurgitation, showing various areas of dis-
tribution according to the means by which the
vibrations travel from the left auricle to the sur-
face.
This view is as yet far from proven. It is only

a working hypothesis. I would prolong the paper
too much to attempt to discuss further the reasons
for this view. But this much may be said con-

fidently of the anemic or other functional mur-
murs ; that, whatever their cause, the important
thing to understand is the state of the myocardium.
Is the heart dilated ? Is its action strong or weak ?
These are the essential features to learn, and the
conditions that determine treatment.
Whenever a murmur exists, then, it is of great

importance to investigate the condition of the my-
ocardium. By so doing we may find the cause of
the murmur in an entirely remediable condition of
the cardiac muscle, and we may save ourselves
the mortification of ascribing it to incurable val-
vular disease, and we may spare our patient from
a life of worry and dread which the latter diagno-
sis so often inspires. Whether the disease be
curable or not, we find in the condition of the
myocardium fully as important data on which to
base prognosis as is found in the cardiac mur-
murs. The existence of a murmur gives us in
itself little aid in determining the proper line of
treatment. That is determined by other factors,
chief among which is the condition of the cardiac
muscle. Let us not, then, rest content with an
examination of the heart for murmurs. That is
important, of course. If discovered they throw
valuable light on the diagnosis and, to some ex-

tent, on the prognosis. But when we have done
so much we have only begun the investigation

—not ended it ; we have only learned that there is
something about the heart to investigate ; let us

investigate it thoroughly, with every means at our
command.
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Fig. 1. —Epidermoid cancer of the lip before treatment by the x-rays.

Figs. 2 and 3.— Cuts of photographs taken directly after healing. The induration had wholly disappeared ; thelip where the growth had been was without scar and perfectly smooth and soft; it was a little wider on the right side,otherwise there was nothing abnormal in its appearance. Some weeks later this increase in width had diminished so that
the cosmetic result was perfectly satisfactory, even better than is shown in the cut. The patient shaved off his mus-
tache the day before the photographs from which these cuts were made, were taken.
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A FURTHER NOTE ON THE TREATMENT
OF EPIDERMOID CANCER.
BY FRANCIS H. WILLIAMS, M.D., BOSTON.

In a note published in this journal January 17,
1901,1 stated that I had treated cases of epider-
moid cancer by exposure to the radiation from an
excited Crookes' tube, and that these cases had
yielded to treatment without accompanying or sub-
sequent pain or irritation.
The results produced by this method of treat-

ment are seen in the accompanying cuts, which
are taken from my forthcoming book on the
uses of the Roentgen rays, by permission of
The Macmillan Company. The photographs were
made from one of the patients, whom I presented
at the meeting of the Medical Society of the Bos-
ton City Hospital, in February last. The diag-
nosis of epidermoid cancer in this patient was
confirmed by Dr. Mallory, pathologist at the
Boston City Hospital, to whom a small piece of
the growth was submitted. Fig. 1 is a cut of the
photograph which was made before exposure to the
x-rays ; Figs. 2 and 3 from photographs taken after
treatment. The induration on the lip extended
beyond the affected area shown in the half-tone.
The gland under the inferior maxilla, to the right
of the symphysis, had been enlarged ; but the en-

largement disappeared after the lip had healed.
The exposure to the rays lasted usually five

minutes, and was given nearly every day for some

weeks, but further experience has suggested that
so long a period of treatment is unnecessary. The
cuts here presented were taken from the smallest
growth that I have treated.
This patient, together with others, demonstrated,

as I have previously stated, that we have in the
radiation from an excited Crookes' tube, in all
probability the x-rays themselves, a therapeutic
agent which is of value in the treatment of at least
superficial cancer in its early stage, and that heal-
ing takes place without any caustic action.
In some of my patients the treatment, given

nearly every day, was stopped after improvement
had well begun ; in one patient the treatment
given at intervals of a day or two was stoppedafter a few exposures only, but in all of these
cases the improvement steadily continued without
renewal of treatment. From this I infer that the
rays interfere, probably directly, with the life,

whatever it may be, which causes the cancer.

Further, as this is accomplished without much
difficulty in superficial growths, penetrating to a

depth of two centimetres at least, it gives ground
for hope that something may be done for patients
in whom the disease is deeper seated.

Clinical Department.

REPORT OF CASES FROM THE SECOND
SURGICAL SERVICE OF THE CHILDREN'S
HOSPITAL, BOSTON.

BY H. L. BURRELL, M.D., R. W. LOVETT, M.D., AND J. E. GOLD-
THWAIT, M.D., BOSTON.

CASE I. MULTIPLE PLEXIFORM FIBROMATA.

S. M., age ten years, entered the hospital No-
vember 7, 1899. Her mother was a prostitute,
who probably had syphilis. Her father was a

mulatto, who died of phthisis. The child was

adopted when small. Since then she has had no
children's diseases, but has had trouble with her
eyes and has had sores about the anus. For seven
years she has had increasing swelling and stiffness
of left leg. Some pain has accompanied this
trouble.
Examination showed a well developed and

nourished girl. Her skin presented numerous yel-
low patches varying from ¿ to J inch in size. And
about the anus was more or less scar tissue.
Glands were found in both groins. The left knee
presented a fusiform swelling, involving the thigh
and calf. Some bony thickening of the knee
existed, and there was some limitation of motion.
A large tumor mass with hard kernels in it in-
volved the popliteal space and pressure over the
mass elicited some pain. The left leg was 3
inches longer than the right. The left knee was
4 inches and the left calf If inches greater in cir-
cumference than the right. The left thigh was f
inch smaller than the right. The right foot was
in an equinus position (Fig. 1).
The child was given iodide of potash, so that by

November 20th she was taking 30 grains three
times daily. This was omitted December 6th.
December 1st. The patient was etherized and

an Esmarch bandage and a tourniquet were ap-
plied, the legs being measured both before and
after. The measurements of the left leg were con-

siderably lessened after the application, the knee
diminishing 1 inch in circumference. The meas-

urements of the right leg were barely altered. On
December 12th an incision was made on the outside
of the middle of calf and some of the hard masses
that had been felt were removed for diagnosis.
These were " found to consist of small kernels,
resembling sago, in a network or stroma." On
December 23d the iodide of potash treatment was
started again, increasing doses being given. By
January 30, 1900, 150 grains were given daily.
On February 10 th the iodide was stopped.

On February 28th an incision was made on the
inner side of calf, and a dissection was carried
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